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Abstract of JP2000181049 

PROBLEM TO BE SOLVED: To obtain a halftone 
type phase shift mask and a halftone type phase 
shift mask blank, capable of high precision 
patterning and having high acid resistance and 
reliability. SOLUTION: This phase shift mask blank 
has a transparent substrate 10, a halftone material 
film 1 1 laminated on the substrate 10, and a metal 
film 1 2 laminated on the film 1 1 . The amount of an 
etching rate increasing component and/or an 
etching rate decreasing component in the metal film 
12 is stepwise and/or continuously increased and/or 
decreased from the surface side toward the 
substrate 10 side, so that the etching rate of the film 
12 is stepwise and/or continuously increased from 
the surface side toward the substrate 10 side. 
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[0052] »9«JKW4. jfflBfflfUilC. 7X?a7 
-y#JBj£$*ufc;v-7 h-y*ffiffi2:*-r*^-7 h 
-yS^fflv7hvx^(cfc^T. WII/\-7h-y*t 

ffitiffiy^hv^^TibS. Lfo^oT. >*9—y%Xk 



[ 0 0 5 3 3 81 OflffiB. A-7 H-yWHIUiT 

i&gH&M:. w-ym&mMz&i-Lz^mx'b 
-y cox- , zcm®£ittfm& 

L^tof^tiZtimtL^. £0>»5Hi, JJB4 
lffl»«t»4t>tf5T*4. 

[0054] — v^^/V-yjWBjSSfiT 

Tfiaa*^7hS*fe**iBiS-WUfJ:<. flSW*» 
a4Lv^fc<0T*6. *£T. ifSMHTtt. v*?A 

9 - y<y/t*m®&<»i%&m < *fl-«i£M«£#jft 

St»OT&£. 
[0055] 

[ftfflagJfcOJBIB] J2lTfc. «MWcgfr2**5WIfc 

(mm ) HiBjwwiicflifc*^7 h-ymo. 

ffl^7h-7Xi?77y^. 02J4/N-7h->'Sfiffl^ 

7hvx^O-5-iimo^S-*-r^SWBrffill. 4 
fc. E3SVH4{i>'N-7h-ySfiffl^7hvx^7' 

5 > ^ <rmk-fim*wtth tzib^mmeamix-f) 

[0056] *9mmi,zmh&K-7 v-ywm^y 
h-?A?7-7y<m. &m*t>%z>W)ffiM i o±t. 
Mo s i N^$ma^>5T.g>;\-7 h-v»fiMi l . c 

r N/C r CCO^EBI 1 2 . C r ONcD&StRjjitgll 3 

[0057] pwiff . Wtmfo<r>±$mM) : mmz 
mimmtx. f>4y**<>4y*. Jf?o. 25-<y 
**swia«iofc#jfiu t';/fy (Mo) fc^y 

(S i ) iOii-g-^-^'y h (Mo : S i = 20 : 8 
Omo 1%) Srfflvvc. T^d"y (Ar) 
(N t ) fcC0li-&#7.#H&+ (Ar : 1 0%. N 2 : 
9 0%. Eft : 1 . 5X1 O-Horr) T. RjEftX^y 
^'Jy/{CJ: , 3. ttCamffiRl 0±{=. H3 (a) \z 
^l¥92 53}-y^Xho-A<OMoS iN 

WN-7 Y-VWm 1 1 fe»J*tfc. 

[00583 zzx\ mmmmi o«4. 



!(8) 000-181049 (P2000-181 049A) 



[00 59] Z<7)£olZl,X®(>tl&\-7h->m 

mi 2 com, *wtt*««Lfcti^, &T<o&% 
mhtuz. 

[0 0 6 0] M=Mo : 1 3at%. Si : 40 at 
% s N : 47at% 
JB*r*=2. 3 4 

«*2 4 8nmlCi3W-6368iW=5X 
{Jtffl^7h*=l 80* 

[006 1] <fcfc, ttEA-7h-VWBKl l±fc. 
H^f-*y^-rtlC*»0>?oA (Cr) 9-¥Y1t 
imZtltiJ >74 ?V Cr 

NttTA'rfy (Ar) fcfflR (N, ) k <0?1£#*#H 
Sir, CrCJiT/l/d-y (Ar) k-X^y (CH, ) fc 
<7)ii-&^#H^T\ CrON«7M> (Ar) tl 
BftSMS(N, O) fc <Dm.-&tfZ&m&t>Z£ SRjSttX 
^•y^'Jy/CJ: 1 ), H3 (b) fciStf-J:3fc, &JSffi? 
fc KSf KifcMk <0£ftKJf # 10 0 0* yf* h d - A 
<0C r N/C r C^JRK 1 2&tf C r O N<7)R|f Kit 
Kl 3*6%&aaR*»j£U WWfiWff-Jt^ 
-7 b-ySffiffli-7 hv^^y^y^^t^. 

[0062] f»6*lfc;\-7 h-ySfiffl^7 h V7.? 
7*9y?0*W*ttli, &*4 5 0nrat<«m* ! 
4 . Or* 0 , **3 6 5 n mr«>*fflRtt*tt2 0% 

[0 0 6 3] 05JiA-7h-yfifflv7bV^^7*7 

ar**. io»*f»»icj:wf, zmmmmrn 

N, O, Ctf)#7C#Ji, CrNfcCrCfciOlS&tfCr 
CtC rONi «)iaraR«CS5ft Ufc«ttW«E LT 

[CrN|] Cr-48— 72at%, N-13-4 1 
at%. O-0-10at%. C-3~13at% 
[CrC|] Cr-6 l-76at%, C-6 — 1 4a 
t%, N-13-23at%, O-0~8at% 
[CrON|] Cr-1 7~~6 0at%. 0-8-5 5 
at%, N-15~30at%. C-l~10at% 
[0 0 64] ttz. 60 0g<D?fM£>WT§[->a>#gS 
« ( 1 00ft) tttotzk^h. ^-7h->fflW 

1 lfc£Jgffill2fc<9H. *«B12fcRflfl»jtK13 
fctfDHiroiiM^ftllffi^^-fs SIPflrIIBM&Jf | f»&*i 

2 coj§<««c r Nlft^fllfoWfcfcofci fc ici 
hmj}Om>-k , 1 2 fciitt* CrNfcCrCfc 

anatttm 1 2 1 KWKitK 1 3 k on* skm: 
»<8mw zmvif&thmmk-r « ^t^io. 

ivfKWMUISiiiiklcififcwrft*. 



[0065] *(c. KMffiifcKl 3±(c, H3 (c) fc 

^-r«t 3 m 1 4 t . *9-ywKxv 

SfcCkoT, 04 (a) fcjj*f idei/S/XWW- 
[0066] -f-LT, IWSUfc^^-^y^Oftfc, « 
lgl2-tey'7A7y ; e-'7A16 5gfc. igfi7 0%<7) 
5§H®&4 2m 1 ktC^KSrHDiT lOOOmlkUc 
x<yf-y;/ig$\ iBftl 9°C~2 0'CK{fcf?fU ClOX 

»jtKl3atfASUI12t. H4 (b) fcijrfJdfc: 
y^-xy^Lfc. 

[00673 Z<7)i o &*?--y-/£ y iT%:itimz}5 
wt. X.yf-V^Dfc<fcSA-7h-V#fl]Rl 1± 
^&JRBS*<0&B ( C r ) <&B#**-A-W*<» 

i>$r*»ofc. 

[0068] Cfitt. &JSH1 28J:tfR»l*jhj»13 
kA-7 h-yWHll 1 1 k*f£^(dWlx -yf-V^ 
ttT*S£fc. &SH1 2AtfRMI*ifcRl 

3k. A-7b-yfifiKi lfcox-y^-y^Tftttfli 
^r&^kfciSt^r* 1 ). * J o s A-7h-yflSI 
1 1(C&?*4KR1 2<W7f-^l/-b4 s , ^-7 

h-y*m«ii liotav^k. uttttbii, ;w 

m/secULbr*2»^k^<J:l.t>^r*.i.. £ 
cox.-y^yyu-bit. WfcfhXolZ. CrWJ 

[00693 ifcle, ffiiERStfifcit&l 3, &JS&12CO 
y^-y$rvx^fcUt, CF, k0 2 fctf)tl-£#xfc 
iSH^-fx^y^cio-C. H4 (c) £7K-tJ:3 
fc, A-7h-yfflIi i^ffiS5#£&*LTA- 
7 h-yffimr<9->i i fcfcJSLfc. 

[0070 3 i<ltJ:»), W$fcii~>XmiLWJX 
YW-y\ 5fcWfU S^fc. ^^iSi^2•te'J '7AT 
y^-<7A165gfc^gJ£70%<DJ®gfg&42ml k 
t*i6*2:JPtT 10 0 0ml fcLfcx-yf-y^lKSrifcL 

t. mmmi3-&w,mi2*miLx. m4 (d> 

-y 1 1 v-ymmis? v vx?£t# 

tz. 

[ o o 7 1 3 £ ^ Lxn^ntz^-y b-ymim^y 
wx?\i.. f(OA-7b->'waiA7-yiii:/ 

^-i/14»fe*lf, ffiffl>-7hfit 18 0- -2* <oe 
ffi^7b-?X?r*o7t. 

[00723 (Jt«^j i ) ttz. iffintzMz, mm 
mmiw*-? b-ytf®m i±c, )KJf3 0 03fy 

T'T.hD-AOCr^/o^^l^JiDik, ^515 0 
*y/^hn-^C rN*^^|,S|2^«i!: > fix 

zixmc^tz+vyrt-x'Bmtwv 9 v yfizx 0 
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m&Lizmi* mmi tmmiztxj\-7h-ym&. 

[0 0 7 3] Zo lX®t>iltZ^-7h->mffl&i'7 

h-7X 9 7*5 >7 \,zr>\\x^\ -3*»fci88tS:ff$rort: i: £ 
1 OOttWf5SiW4>8«C* { . m&RRi:SSS2&g 
Rfc<9iaTl^*'?e£U ««l*W-H«*ofc. 

ntzwzmQvwm. (18 0* -2* osshi*i) 

4>ft=Sr ^ t v ^ ~F lli*r££ I fc . 

[0074] Clftli. fftec rRi:CrNR<OX-y?-y 
-f-n-eni . 5nm/sec, 2. 2nm 
/secT'&O, A?-x>-/-f£>[gKfctfi>> A-7 

h-yWfSfRfcg-f &C r*»fe*6»l AlWWC-yf- 

y?v- hiK zv>& l AMU:fc»J*Sii4 C r N*> 
[0 0 7 5] tiz. z<oj\-7b-ymms^7h-77. 

7<D+";:*i. A- 7 h-V*mR-t4>C ritCr NR 
t tf-etimi&S: -3 fcf-v VA'-ftT'JfcR LTV>S tf> 

ft»L3tdi:0«J:SA-7ty*-^. H^lS<0*>*t 

[0076] ftii. IMESaBRBKfiv^TiSLfc^lIlK 

7h-y*mRi 2. RWBftih 

R 1 3 ££TI&*L£a-7 b-ySffiffl>-7 

fc*. d<on-7h-ySfiffi>'7hvx7<7)ft:*0iJ5r 
06BLtX07t"S-r. 

[0077] meiz^tmit. ?^^^-y»« 

R±(c^SR&lf-e<0*SS*l»ihR^»-SU>tt>^T*> 
-) COVX? (Ut-<7J\s) tLXft^hflh. ZOX 

T-v^-zm^xw-ym^tfto t xf7/< 
immLxmm^o. i,a>vwt>. zw*-** 



?*>*£-±. zo&%mt Lx*mmwtnt>tix^ 

UpU ;^g5eR«iS3t3t^^^jg8rf-fl»t> 

■cs ^isw *i*^fi-c' , ±j) & £ sia 
s. -eixKDi., mmiff)XT vrmzznttMsuz 
£ ->x*mmzmi Ltzmmtf-?xizn9-ym% 
mzixtzmiicmixmtmxtfztifii'). i>iwt 

zntemtizn.hxm%fr&®&tf£.i'h . znmm 
mzZix. *tit>#ton.ztix®Mz&3-i-zmz : £ 
lx. xmtfmLt&t^owmtf&itz. umm 
svft^&mmtzvfflmzffim- *> *><otj> *>. 

[0078] H7fcjj"-fWH:, -?X?A-?-:y#J&£$ 

^*ScoaH§SSSrl*^< &#fc£«R&tf ^O^IlfciiJIfcE' 

U«»03t** J: 9*^fct* J: 3 (tLfcfc 
c7)t**>S. -f vxvw-ytm&ZtiX^h 

mimizbixit, -?xw-y\zmh%&m& 
i,z*%m$ztimmt, ^m^t<m^n^x& 
mis7b z-ttzfttm&ZittitfZK. mco±m 
(&*&<ufr) tr L^^zmtti zttm 

[0 07 9] -vx^^-yco^jtiiaaffi 

ot, *Mi&£lz&mti&Ztt>m£L^mcom 
mii^^z-fhzt^mzLtzhtnx'hh. t 
fz. mm. wmmmizm#b->x. mmm 
±izm$£tix v^s v vx wmm^mz «t ->T7c# 

v-yttmm&m-mm (^mmx-t^m) sr 
jgft-rs i t ti o-c z^m*) m±xz h . 

[0080] 

[WHO** J Ja±KIBLfcJ:3fc. sHWUciWar. 

tm&<0H WN-7 b -ySfiffl i'7h'?X?7'yy7 
*3j:tfA-7 b-ySffifflx7bVX^^#**,Ci:*'-C 

[[iffio©m=Sri5iHB] 

[Hi ] #"$HJJtf)§mflfll (C#*>SA-7 b-^Mffiffl 

[02 ] ^Efl^ttm c*b4A-7 h-ywmi 
*7 Yvx9<n>m&**tmtow$mx'hh. 
[03] *«w«M«i"Wifc**>*^-7 h-ymm 

i-7 hvx?7*5^^wiSS-^S'i)i B J-r-i^^mtg 
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[04 1 if^mmw\ 1 lz9dbtK-7 h-yMfSM 



[07 ] *JKW5f6««WtW««WBI'C'**» 

[08 ] A-7h-yMx7 hvx^OtaywSSji 



mmnm^tmmmwmx' hi. 

[010] ;N-7h-5^fflM5'7K?*$'«8aw* 

[8^«H] 
10 

11 A-7b-y*mK 
12 

13 KSflKitJR 

14 V ! JXVm 

15 l/i^xh^-y 



13. 
IK 



11^ 

io^-|" 



[01] 



[02] 



11s. 

10. 



amss 



nnnn 



[H3] 



(9) 







SWteihtt 


12^ 




11^ 










CO 


14^ 


us;* mi 


13w^ 








11 ^> 


A-7 h->««* 


10^ 





[06] 





[04] 


15^x- 


(a) 

inn r 


13^- 












10-^ 





(b) 



15^ 
13^ 

12. 



11^- 
10. 



(c) 



15^- 
13^ 

12» 

IK 

10. 



io^h 



nnn 
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[05] 




10 15 



_Mo_ 



20 




25 



n n n 



(a) 



[09] 
to 



fcStt(Mo) 



A-7 h->*fflflKMoSift) 



<b) 



Cb) 



4^ 



(0 



(c) 



H3 n n n 



pnnnn 



&S»(Mo) 
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[0101 
(a) 



feSWCr) 



6^ 



(b) 



(C) 

8^ri nnnr 

&mmcr) 

1^- ati&& 



